Introduction {#s1}
============

Concomitant left atrial myxoma and patent foramen ovale (PFO) is a rare occurrence that presumably predisposes a patient to the evolution of a cerebrovascular event. This would entail an immediate intervention to abate the progression of symptoms and to prevent deleterious complications associated with this risk factor for a stroke.

Case Report {#s2}
===========

A 48-year-old female with no known medical illnesses nor previous surgeries, non-contributory family history, and unremarkable social profile presented to the hospital because of an acute onset of left facial and hand numbness. She initially began having symptoms 4 days prior in the midst of her yoga class when she developed mild numbness in her face and entire left hand which she initially thought was a pinched nerve. She subsequently aborted her class and took a nap and woke up still with numbness in her left hand. Her symptoms persisted for 3 days. She consulted her primary care physician in which a magnetic resonance imaging was done which reportedly demonstrated an acute stroke. She denied any headache, dizziness, chest pain, palpitations, focal weakness, dysarthria, or dysphagia during this time.

She was hemodynamically stable and not in distress. No appreciable carotid bruit, irregular heart rhythm or cardiac murmurs were found. Neurologic examination revealed normal mentation and orientation, intact cranial nerves, preserved motor strength and tone symmetrically with no drift, and normal cerebellar function but has decreased sensation around 15% on the left palmar region to light touch and pin prick. Hemogram, comprehensive metabolic panel, lipid panel, and glycosylated hemoglobin were within normal. Electrocardiogram demonstrated sinus rhythm without an ectopy. Chest radiograph showed no acute pulmonary disease. Transthoracic echocardiogram revealed a mass in the left atrium measuring 3.7 × 2 cm that appears adherent to the interatrial septum but prolapses into mitral valve inflow without evidence of obstruction ([Fig. 1](#F1){ref-type="fig"}). The left atrial mass did not appear to have a have uniform echodensity, suggesting the possibility of a superimposed thrombus. A bubble study was done which showed no evidence of right-to-left shunting. Cranial computed tomography did not show any focal intracranial lesion, mass, hemorrhage or hydrocephalus. Magnetic resonance angiography of the brain revealed no hemodynamically significant stenosis and aneurysm in the major intracranial and neck vasculature. Carotid duplex scan showed no evidence of hemodynamically significant stenosis in the left carotid system. Cardiac computed tomography showed filling defect in the left atrium measuring 3 cm which could represent a thrombus ([Fig. 2](#F2){ref-type="fig"}).

![Transthoracic echocardiography revealing a heterogeneous mass measuring 37 × 20 mm in the left atrium that is adherent to the interatrial septum.](cr-08-026-g001){#F1}

![Cardiac computed tomography showing the mass in the left atrium that is likely attached to the interatrial septum.](cr-08-026-g002){#F2}

The left atrial mass was suspected as the etiology of her acute cerebrovascular event. Patient underwent cardiac surgery and noted the left atrial tumor to be attached near the intra-atrial septum but more affixed on the left atrium just superior to an obvious PFO and has a relatively broad-base. The tumor including the pedicle was removed and the PFO was closed. Biopsy of the atrial tumor revealed myxoma ([Fig. 3](#F3){ref-type="fig"}).

![Histopathologic analysis of the resected atrial mass revealing myxomatous stroma with spindle-shaped mesenchymal cells.](cr-08-026-g003){#F3}

During her course, there was gradual resolution of numbness of her left hand. No other neurologic complaints have been noted perioperatively. She was eventually discharged in stable condition. There was no recurrence of the initial symptoms or development of new neurologic deficits on regular ambulatory health maintenance evaluation. She did not complain of any difficulties in performing her activities of daily living including yoga to this date.

Discussion {#s3}
==========

Cerebrovascular ischemia is a consequence of inadequate perfusion and oxygenation to the brain to meet metabolic demand and is precipitated by a thromboemboli from central vessel or from the heart usually from the left cardiac chamber. Cardioembolic stroke from atrial myxoma and PFO has been elucidated and described in literature; however, the concurrent existence of both in a patient is very seldom. The coexistence of this congenital cardiac lesion and primary cardiac tumor might aggravate the occurrence and worsen the severity of an acute cerebrovascular event, thus, will require a different management strategy compared to the standard treatment modality.

Primary tumors of the heart are extremely rare \[[@R01]\] with an incidence of less than 0.1% \[[@R02]\], and in which myxomas are the most frequent in 70% of primary cardiac tumor in adults \[[@R03]\]. Left atrial myxoma accounts for 75-90% of the cardiac myxomas and occurs from 30 to 60 years of age \[[@R04]\] with women slightly vulnerable than men with male to female ratio of 1:2. Ninety percent of atrial myxomas are sporadic with unknown etiology \[[@R05]\] while 10% have been attributed to an autosomal dominant pattern known as Carney complex caused by PRKAR1α gene mutation located on the long arm of chromosome 17 (region 17q22-24), characterized by multiple tumors, including atrial and extracardiac myxomas, non-myxomatous extracardiac tumors as well as cutaneous spotty pigmentation, schwannomas and various endocrine tumors \[[@R06], [@R07]\]. Arterial embolism is the initial sign of left atrial myxoma, owing to a lack of cardiac manifestations in one-third of patients \[[@R08]\]. The atrial myxoma's polypoid and grape-like components can detach easily which is a nidus for tumor fragment embolization to the blood stream \[[@R09]\]. Aneurysm formation can occur which is triggered by endothelial thinning and reduced elasticity presumably effected by vascular wall growth of deposited embolic myxoma in infarcted arteries \[[@R10]\]. Neurologic complications are associated in 12% of patients with cardiac myxoma frequently presenting with cerebral infarction and in these patients, 22% had evidence of systemic myxomatous tumor embolization in addition to their neurologic manifestations \[[@R11]\].

PFO is a flap-like orifice between the atrial septa primum and secundum located at the fossa ovalis that remain after 1 year of age \[[@R12]\], and may linger frequently in adulthood. Its incidence is around 27% which has been evenly distributed by gender and age \[[@R13]\]. It has been recognized as a likely risk factor for a cerebrovascular event through paradoxical embolism, and has been occurring in more than 50% of young patients with cryptogenic stroke \[[@R14]\]; however, PFO solely is not correlated with an increased risk of recurrent stroke \[[@R15]\].

The available data were very scarce regarding the concomitant existence of left atrial myxoma and PFO in which either might have been the etiology of the cerebral ischemic event; however, it may also be an additive or synergistic effect to the evolution of the cerebrovascular event. Current literature unraveled a solitary case of combined myxoma, papillary fibroelastomas, and PFO as the inciting etiologies in a patient presenting with an ischemic stroke \[[@R16]\]. In our case, we considered that the cerebrovascular event was attributed from the left atrial myxoma and the concomitant PFO was an isolated incidental finding which was likely non-contributory to the event.

Atrial myxoma was evident on transthoracic echocardiogram but the PFO was not detected on our patient. The role of transesophageal echocardiogram intraoperatively may have detected the PFO which has been a common incidental diagnosis. The incidental finding of PFO intraoperatively dictated an additional surgical approach to manage such case though consensus on incidental PFO surgical closure has not been standardized.

There is no additional advantage in short-term perioperative results or in long-term longevity rates in patients with repaired or unrepaired incidental PFO \[[@R17]\]. Patients subjected to cardiothoracic surgery commonly have an incidental PFO but are not linked with increased perioperative complications; however, surgical closure likely unrelated to long-term survival and demonstrated a 2.47 times greater odds of postoperative stroke compared with those unrepaired \[[@R18]\]. There is no evidence to suggest that PFO closure is of any clinical benefit \[[@R19]\] and offers no greater advantage than medical therapy \[[@R20]\].

Evaluation for venous thromboembolism in young patients with cryptogenic stroke and PFO has been recommended by the current guidelines for stroke prevention by the American Heart Association (AHA)/American Stroke Association (ASA) in which anticoagulation has been advocated if it is confirmed \[[@R21]\]. On the other hand, the current guideline by the American College of Chest Physicians recommends antiplatelet therapy for patients with cryptogenic stroke who have a PFO irrespective of venous thromboembolism \[[@R22]\].

Expeditious resection is required once a possible diagnosis of myxoma has been conceived from imaging modalities because of the high embolization risk or sudden cardiac death \[[@R23]\]. Surgical resection outcome has been very satisfactory with a mortality rate of 2-6% \[[@R23]\]. Myxoma recurrence risk occurs in 2-5% of cases \[[@R26], [@R27]\]. Potential alternatives for the management of recurrent atrial myxoma include cardiac transplantation or autotransplantation \[[@R28], [@R29]\].

Our clinical vignette highlights a rare combination of left atrial myxoma and an incidental intraoperative finding of PFO, which either or in synergy could have been the culprit to the evolution of a cerebrovascular event.

Conclusion
----------

Early recognition and evaluation of atrial myxoma and PFO in a patient presenting with a cerebrovascular event would initiate timely and appropriate intervention to halt the evolution of an impending stroke and eventual prevention of deleterious complications.
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